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SOTBHIAD    -  A  ULTRI CH3D  WITH  MI1I2HALS  AIT3  VITAMINS 

Ly  ....... 

p,arp(1  vv  T    a    LeClero,  Senior  Qhamist,  and  Emily  Grewe,  Assistant  Chemist 
Agricultural  Chtmi cal  Res earch  Division,  Bureau  of  Agricultural  Che,  str,  and 
KSneerL--  Agricultural  Research  Administration,  U.  S.  Department  of  A^n- 
6^^S5S£  Dr.  LeClerc  ocfore  the  22nd  Annual  Convent  i  on  of  tne^ 
American  Soyhean  Association  held  at  Purdue  university,  r.^r^.,    *»dim  on- 
Se-otemoer  15,  15  and  17,  1942.  q  /\R  1 

Seldom  has  the  production  of  a  potential  food  in,  thi \  ^^^MgJ^- 
rapidly  as  has  the- soyhean.    Up  to  1330  considerably  ^4^00^^  ^^ 
were  harvested 'in  any  one  year.     This  year's  goal  is  125.CJ0.000  0J^>  *^ 
the  proVabiiiMes  that  thi,  figure  vdll  he  gre^iy  exceeded.  *&Mj8jW 

soyheans,  both  in  yield  and  5,  farm  value,  is  surpass  ec.  9«^W  graiusjud  

seeds  only  hy  corn,  oats,  wheat,  and  Da.rley. 

Proh.olT  ho  food  has  had,  in  recent  years,  more  merited  favorahle  o^licity 
than  soybeans  and  the  products  mad,  therefrom^   It  is  ^{^J^^gg 
recognised  th  t  soy  flour  is  exceptional!    ricn  m  many  o:.  Ue  essential  nu  i 
tional  factors  such  as  hi  ^-quality  protein,  minerals,  an,  vxtan_  as      All  on  s 
ao-aies  ^ual3-v  veil  to  the  three  kinds  of  soy  flour  -  full-fat,  medium-,  antt 
SwJfat.    Ail  three  t.  nes  have  excellent  nutritive  value.     Soy  flour  is  15  ,imes 
as  rich  ir  calcium  m  i^M  wheat-flour,  7  tim,s  aB  rich  in  X° 
times  as  rich  in  iron,  10  times  as  rich  in  thiamin,  9  time ^J^^^^^g 
flavin    and  5  times  as  rich  in  niacin,  (nicotinic  acid)   oa.sio.es  heirg  4  oo  o 
times-  as  rich  in  protein  and  10  times  as  rich  in- total  minerals. 

Much  has  oeen  said  already  ah  out  enriched  flour  and  oread.    tVij  net  in- 
tended to  ,o  into  the  history  of  this  suhjact  in  aeoa.il.     Suffice  it  is  to  say 
th^  En-land    after,  having  considered  the  pros  and  cons  o,  tms  ■uajeot  for  twa 
tears  aStore?  has  finally  given  u,  the  whole  idea  of  flour  enrichment  oy  use 
It  ^et?c    and  has  gone'  1  to  :an  85  eercent  wheat-flour  extraction  oasis 
Canaca  and  Australia  have  never  favored  the  use  of  chemicals  to  enri cn  floux  but 
preferred  to  use  some  of  the  mill^t-ams,  found  to  he  especially  ricn  in  m 
B  vitamins ,  in  addition  to  uftifta  conjunction  with  the  regular  flour,  Canaaa 
has  e«n  flW  bo  far  as  to  s^atise  a,  "adulterated"  any  flour  to  v.cn  a 
synthetic' vitamin  has  be«n  added.     This  is  just  the  reverse  of  what  ^J^f^ 
latures  of  two  of  our.  Southern  States  have,  just  done,  viz      mane  it 
for  anyone- to  sell  white  flour,  or  ore. d,  unless  enricnea  eitner  *  tne  u,e.  o, 
synthetic  vitamins  and  iron  or,  tp  the. case  of  hread,  hy  tne  use  of  yast  ta 
has  heen  thus  enriched. 

Prohaoly,  a  still  hetter  method  to  enrich  flour  is  to  use,  Kith  white  flour 
or  whole-wheat  flour,  some  such  product  as  soy  flour,  peanut  flour  coUonseea 
flour,  wheat  gem,  etc.     The  use  of  20  percent  of  soy  flour  with  80  percent  of 
cle/r  flour  makes  a  hread  which  is  fully  three-fourths  as  rich  in  thiamin,  as  is 
whole  whe-f  oread. •■  85  percept  as  rich  in  iron,  70  percent  as  ricn  in  pnosnhorus 
and  50  percent  ,s  rich    in  niacin.     Such  a  hread,  made  with  5  percent  BSSa  milx 
powder,  is  eve:,  richer  in  calcium  and  riho flavin  than  is  whol?  wheat  hread. 

^ormall-,  100  -oounds  of  whe,  t    yields  72  pounds  of  flour.     The  losses  which 
result  in  the  milling  process  are  significant,  viz.,  an  average  of  over  80  per- 
cent of  the  total  minerals,  besides  aaoroximately  an  eoual  amount  of  tne  vita- 
mins.   Wheat  contains  some  15  to  20  different  minerals,  depending  upon  tne 
presence  of  these  elements  in  the  soil.     In  the  process  of  milling  wneat  ,o 
flour,  70  to  90  percent  of  each  of  these  minerals  is  found  in  tne  oiial.  ine 
enrichment  program  calls  for  the  addition  of  one  miu  ral  -only,  viz.,  iron. 


in  vrlieat  are  found  -10  to'12  vit^iHQ  « 
at  present,   thi^in,.  ,iaCin    riJo"    vT,      !t SSS?  '   S°  *?  knowledge  goes* 

min.E.re  ke  mdst  L-oorW      1W  23  .pantothenic    acid,  and  vital 

lated  fro,,  the  t    ?  'f,^      S    vitamins  ma-  *e  discovered  in,  and  iso-|| 


would  enrich  white  f  lour  Zn'a  h.LZtf  aS  wel1  as  in  *M»»**U. 

...ounte  ..n,  M  proportions  naturally  found  in  those  enriching  substances^  ' 

nc,s  jeen  coEipareo.  to  the  daily  requirement  of  these  es-e-itial  -nn^ 

^^Ss^^  of 
otSottenT^re  TV?         •«*•    °»  «•  ^^1^^  ^^ti  I 

cent  of  «,»  pereen.  soy  ^lour  ana  80  percent  clear  would  suunl'-  2S  ner- 

ce_t  o,  the  calciuu,  3s  percent  of  the  -oho-phorus,  41  percent  of  the  iron  S3 
oercent  of  the  thiamin    Ifi  nerwmt        4-1"  „     .  0i   viie  iron,  33 

required  -,er  da"  to-h^Sou^ B°*1  tae,ri0OI1;Tln'  md  30  ?er=ent  °f  *he  al*e| 
flour  and  '„■,„  '=" "I"-?  ?V  0i  W  made  fT0"  »  mala*  mixture  of  soy  I 

t^of hS  ^^r.™:  ir^^nf o^:::f o°ftheethaloira,nf  ^  °f 

the  riboflaria  and  56  percent  of  the  niacin  D-th»  'hl7aln'  18  Peroeat  <* 

nercLl  rlSr!n  rSlavinr01"--  *  »~-*  *  J 

l^^.1-*"  thfi  ?e'"oentaGes  of  'he  daily  requirements  of  minerals  I 

lealeiua,  :,iospnorus,  and  iron)  and  vitamins^  B2,  and  niacin).  '  1 

0-  nll  CM  *f?  ^factor-,  and  nutritions  WeM  he  made'from  ni-:tui-es 
0.  20  percent  soy  ::lour  and  30  percent  wheat  flour,  out,  relatively  sut."  in 

^fm^T^m$a^  W*~^M^%?».  ca, 
=n  t„  =A   ?        ;         .  !*la£  powder  biscuits,  e.g.,  made  from  a 

liitl  a°  "nofmlneralf  S?f*f*  -fr  «*  flour  contain  o.er  five 

^  rtCo-T^  T      It  1'-°1UC'ln£;  and  iron,  fire  times  as  much  thiamin 

f.PS^fe^^^P^'  ^  a=  -n  niacin,  aaj 

1-  l/?Tihs=moS-e  ,ti0n  °f  T  fMn»ftte«  n«v  oread  would  suo-,ly  e.-ch  veer 
o^nies  rtoSbto "3^5  ^  "°'Jld  *fe  oodina^  .enriched  hreod    heeid'es  I-1/4 
rtbofLwn    aSfl  070     '    ouncee  onorphorur,  1.2  *  iron,  -,8  ne.  thiamin,  54  ml-. 

0  "i'e  J;'.-   t  I        "la0ir-    !hef:e  -0  .apureciahle  quantities  when  it  a 

fl^ir!!  7  ^    •  and  S-t  2*^"*,?  thiaj"B  *B  °nly  1.3  mg.,  that  of  rioo- 

si-if  • ,;;  ?s*:J?f  * :  °r        10  *»  Ihese  fl«ares  >ec«..  an  the  „»» 

for";1  .u^r    M-  ?  r  od  °o  tecMld°.en3  JT"  f  ^  ":r0V'illi;  Peri°d  °f  *  cMld' 
_1    -oerioc-  ••1-0^  fcMldrat  eat  no  oread  except  vhite  bread. 
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Table  X.  -  Percentages  of 

the  Daily 

Requirements  of 

Minerals 

and  Vitamins  in 

One—half  Pound 

of  Bread. 

M 

Bread  made  from: 

Calcium 

phosphorus 

Iron 

Vitamin 
31  - 

32  ... 

ITia.cin 

Plain  prt'ent  flour 

17.5 

17.2 

13.3 

9.2 

11.9 

13.9 

Enriched  11  " 

17.5 

17.2  * 

16.6 

27.7 

11.9 

15.0 

Optional 

Enriched  n          n  • 

•35.0 

17.2 

16.6 

27.7  * 

'24.0 

.  16.0 

Plain  clear  " 

18.6  - 

24.2  - 

27.1 

24.5 

13.3 

24.9 

Whole  Wheat  " 

22.4 

47.5 

48.2 

42.3 

15.3 

59.9 

805S  plain  patent  flour 
20fa  .soy  flour 

27.7 

29.0 

30.9 

20.0 

15.4 

20.4 

30-1  plain  clear  flour 
20$  "soy  flour       f  lour_ 

28.6 

34.6 

41.2 

32.7  . 

16.7 

29.5 

80$  whole  wheat  flour 
2C$  soy  flour 

54.0 

58.6 

46.4 

17.8 

56.1 

1/  National  Research  Council  -  Daily  reouirenent:  Ca,  0.8  g.;  (P,  1.5  £.;) 

*  Pe,  12  mg.;  \*  1.8  mg. ;  B2,  2.7  g&  ?  niacin  18mg. 

2/  Bread  formula!     315  g.  flour,  or  252  V  flour  plus  63  g.  soy  flour. 

19  g.  dried  skim  milk. 
3  g.  compressed  yeast. 
6-  g.  salt 
190-220  cc.  water. 
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Association,  aidson,  love,  at  a  cost  of  ten  cents 
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